Disseminated intravascular coagulation (DIC), as a cause of acute coronary stent thrombosis, has not yet been reported to our knowledge. We report a case of 64-year-old male, who presented with non-ST-segment elevation myocardial infarction (NSTEMI). Coronary angiography revealed right coronary artery (RCA) stenosis and a drug eluting stent was deployed. Fifteen hours following the intervention, the patient developed an inferior wall ST elevation myocardial infarction. Repeat cardiac catheterization showed an acute in-stent thrombosis. Following thrombectomy, another stent was placed. The patient noted to have an acute drop in platelet count following the second intervention. Two hours following repeat intervention, the patient again developed chest pain and EKG showed recurrent ST-segment elevations in leads II, III, and aVF. Prior to repeat cardiac catheterization, the patient became unresponsive and developed cardiogenic shock. The patient was resuscitated and intubated, and repeat catheterization showed complete stent thrombosis. Intracoronary tissue plasminogen activator (tPA) was given. The platelet count further dropped. Additional studies confirmed the diagnosis of DIC. No further cardiac catheterization was done at this point. The patient then later had a cardiac arrest and unfortunately cardiopulmonary resuscitation could not revive him. Amongst the etiologies of acute stent thrombosis, DIC was deemed a possible cause.
Introduction
Percutaneous coronary intervention (PCI) is widely performed for the treatment of obstructive coronary artery disease (CAD) with good results [1, 2] . Acute stent thrombosis is an unusual complication after PCI [3] . Among the etiologies of acute stent thrombosis, DIC has not been reported before. We describe a case of the patient who developed DIC after suffering myocardial infarction and subsequently had recurrent coronary stent thrombosis.
Case Description
A 64-year-old Caucasian male presented with left arm pain and numbness for 1 day. The patient was not on any medications and had no family history of coronary artery disease or sudden death. Physical examination was unremarkable for any significant abnormalities. Electrocardiogram (ECG) showed normal sinus rhythm and T wave inversions in leads II, III, and aVF. Chest X-ray was negative for any acute process. Patient was started on aspirin 325 mg along with intravenous heparin, nitroglycerin, and eptifibitide. Initial troponin-I level was at 0.47 ng/mL which later increased to 2.28 ng/mL, and a decision was made to perform left heart catheterization. RCA angiogram showed >90% stenosis ( Figure 1 ) and a drug eluting stent was deployed with poststent residual 0% stenosis and Thrombolysis in Myocardial Infarction (TIMI) III flow ( Figure 2 ). The patient was started on clopidogrel after the procedure at a loading dose of 600 mg.
The patient developed left sided chest pain 15 hours following the initial intervention and ECG revealed an ST segment elevation in leads II, III, and aVF. Repeat cardiac catheterization showed an acute thrombosis of the initially placed stent. Thrombectomy was performed with Export catheter and another drug eluting stent was placed.
There was an acute drop in platelet count to 74,000/µL from 145,000/µL following the second intervention. Heparin-induced thrombocytopenia (HIT) was suspected. IV heparin was stopped and argatroban was started. Heparin platelet factor 4 antibodies results were 0.419 OD (mildly abnormal), which were not significant to confirm HIT. Two hours later, the patient again complained of chest pain and EKG showed recurrent ST-segment elevations in the inferior leads. Prior to repeat cardiac catheterization, the patient became unresponsive, hypotensive and developed ventricular tachycardia. The patient was cardioverted and started on vasopressors. After resuscitation a transvenous pacemaker and an intra-aortic balloon pump were placed. Repeat angiogram of the RCA revealed 100% thrombosis of the recently placed stent ( Figure 3 ).
Intra-arterial TPA and thrombectomy were performed which allowed partial restoration of the flow. Clopidogrel was replaced with prasugrel.
Further workup showed a rise in creatinine to 2.02 mg/dL, and a drop in platelet count to 46,000/mcL and skin showed generalized petechiae. The patient started bleeding from his nasogastric tube and ultrasound of the abdomen revealed free intraperitoneal fluid. A workup for DIC was performed which showed an international normalized ratio (INR) of 7, partial thromboplastin time (PTT) of 205, D dimer: 1400, and fibrinogen of 84 mg/mL. 
Discussion
Acute coronary stent thrombosis remains a worrisome complication after PCI. There are many risk factors and causes associated with this problem. The patient in this case presented with NSTEMI, underwent PCI with stent placement, and developed recurrent acute stent thrombosis despite multiple revascularization attempts. A workup was done to determine the possible etiology for these events. A final diagnosis was not made with certainty for the cause of the thrombotic events. Amongst the differential diagnoses, DIC was also considered as a possible cause. We present a review of literature related to the definition and causes of acute stent thrombosis and discuss DIC as a possible etiological factor. Stent thrombosis has been classified in previous studies as acute (intraprocedural or within 24 hours of the procedure), subacute (from 24 h to 30 days), late (30 days to 1 year), or very late (1 year). Acute and subacute ST were also defined as early ST. General risk factors associated with stent thrombosis include malignant disease, old age, black race, and diabetes mellitus. [4] [5] [6] . Predictors of stent thrombosis include bifurcation lesions, under sizing, uncovered dissection, and suboptimal procedural result (TIMI flow grade < 3 after PCI). None of these factors were present in our patient. Patients with low left ventricular ejection fraction, use of drug eluting stents, and total number of stents are also important predictors for early stent thrombosis [7] . Heparin-induced thrombocytopenia has been reported to cause acute stent thrombosis [8] and was suspected in our patient. However the heparin platelet factor 4 antibodies were 0.419 OD (mildly abnormal) which were not consistent with a diagnosis of HIT [9] . Clopidogrel and aspirin resistance have been shown to be associated with stent thrombosis [10, 11] . Our patient suffered from very early stent thrombosis despite therapy with antiplatelet agents (aspirin, clopidogrel, and eptifibitide). Prasugrel was also substituted later in the course of his management. His clinical deterioration despite use of multiple medications suggested that these were unlikely the dominant cause of the patient's cascade of events. Our patient developed DIC after his multiple coronary interventions. DIC as a cause of early stent thrombosis has never been reported and was considered as a possible cause in the absence of other etiologies.
There is no direct evidence of the association of DIC with coronary stent thrombosis. However indirect evidence suggests that DIC may have a role in these measures. DIC has been shown to be involved in the thrombosis of coronary vessels [12] and severe cardiac dysfunction as a result of the thrombotic occlusive events [13] . The body's natural anticoagulants, namely, protein C and antithrombin-III have been found to be at low levels in patients with DIC [14] [15] [16] . This predisposes the blood vessels to increased thrombosis. This has also been suggested by previous literature, for instance, protein C deficiency has been shown to cause thrombosis of the mesenteric artery [17] , coronary artery, and jugular vein [18] . We reviewed a case report in which AT-III deficiency was shown to be associated with recurrent coronary in-stent thrombosis in an emergent PCI [19] . These examples are suggestive that it is a likely possibility that DIC may lead to recurrent coronary stent thrombosis in the absence of other obvious causes.
After repetitive NSTEMIs our patient developed ecchymosis, purpura, and intraperitoneal bleeding. His lab work showed severe thrombocytopenia, low fibrinogen, and elevated PT and PTT levels. The clinical scenario suggested a diagnosis of DIC. We excluded common causes of DIC such as sepsis, trauma, and malignancy. Clopidogrel has been shown to cause DIC and was considered as a possible etiological factor. We also found that acute myocardial infarction has been reported to cause DIC [20] . As our patient suffered from multiple myocardial insults, AMI was deemed the likely cause of the DIC in this scenario.
Conclusion
A patient undergoing acute stent thrombosis in emergent percutaneous interventions may have fatal results. We want to emphasize that DIC should be considered as one of the etiological factors in cases of acute stent thrombosis.
